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LME (liquid metal embrittlement) of galvanized boron steel was investigated to clarify the effects 
of various factors relating to the hot-stamping process. Specimens of galvannealed boron steel 
sheet were heated at 900 °C in a combustion gas furnace, and hot-stamped on a cooled V-shaped 
die in laboratory. The depth of LME cracks, chemical composition of the Zn-coating layer, and the 
metallography of the metal substrate were examined. LME cracking resulted from liquid Zn 
penetration of the coating layer into the prior austenitic grain boundaries of the metal substrate. 
LME became prominent when the coating-layer composition corresponded to the biphasic Fe-Zn 
ferrite/liquid Zn structure of the binary Fe-Zn phase diagram during heating in the furnace. The 
amount of strain at hot-stamping exerted some influence on LME crack growth. LME cracking 
took place at sites where the liquid Zn directly contacted the prior austenitic grain boundaries of 
the metal at the Zn-coating/metal interface. Direct contact of liquid Zn with the prior austenitic 
grain boundaries was necessary but not sufficient to initiate LME, since cracking resulted only at 
23 -36 percent of these “possible” sites. Comparing the interface energy of hcp-Zn/fcc-Fe system 
by utilizing first principle calculation with the grain boundary energy of fcc-Fe crystal, grain 
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